LYMPHOCYTIC INFILTRATES have been described in association with many different human non-lymphoid malignant neoplasms (Underwood, 1974) and in a few, such as medullary carcinoma of the breast, are characteristic of the tumour. Many investigators have reported an association between improved prognosis and lymphocyte infiltration (Bloom et al., 1970; Hawley et al., 1970; Kiely et al., 1972; Lauder & Aherne, 1972) . Others have not found such a favourable association (White, 1927) .
The lymphocytic infiltrate is often dense, particularly around the periphery of the tumour. The factors responsible for cellular accumulation around neoplasms are poorly understood (Edwards et al., 1973; Wasserman et al., 1974) . Studies of lymphocyte migration into all lymphoid tissues (except the spleen) and sites of chronic inflammation in experimental animals (Graham & Shannon, 1972) have shown that most lymphocytes pass from blood to tissue through postcapillary vessels, specialized for increased lymphocyte traffic (Gowans & Knight, 1964) known as high endothelial venules (HEV). They have distinctive structural and histochemical features (Smith & Henon, 1959; Anderson et al., 1976) believed to reflect their functional specialization.
In this study, the structure and histochemistry of vessels within tumour lymphocytic infiltrates have been compared with the HEV of lymph nodes, in order to ascertain whether they share features not found in vessels elsewhere.
Thirty-six primary carcinomas of 11 different types with lymphocytic infiltrates (squamous-cell carcinoma of larynx (1), oesophagus (2) and lung (3), adenocarcinoma of stomach (3), rectum (4) and prostate (4), medullary (3) and infiltrating duct (5), carcinoma of breast, seminoma (4), basal-cell carcinoma of skin (4) and transitional-cell carcinoma of bladder (3) 11 examples of 5 similar carcinomas without infiltrates (adenocarcinoma of stomach (1) and prostate (2), infiltrating-duct carcinoma of breast (3), squamous-cell carcinoma of oesophagus (2) and transitional-cell carcinoma of bladder (3)) and specimens from 3 normal lymph nodes, were processed for light microscopy, histochemistry and electron microscopy.
For light microscopy 4 ltm sections of formalin-fixed paraplast-embedded tissue were stained with haematoxylin and eosin, methyl green pyronin and periodic acid-Schiff (PAS). Sections were also stained with Azure A using the method described by Ball & Jackson (1953) with and without ribonuclease treatment at a 1: 1000 dilution in phosphate buffer (pH 6) for 3 h at 37°C.
Non-specific-esterase (NSE) activity was demonstrated on tissue fixed for 18 h in ice-cold formol-sucrose using xc-naphthyl propionate in a simultaneous coupling azo-dye technique (Freemont & Davies, 1982) . Substrate-free negative controls were also prepared. Specimens for electron microscopy, fixed for 4 h in cacodylate-buffered 2.5% gluteraldehyde (pH 7.4) were washed in 01M cacodylate buffer and diced to 1mm cubes. They were post-fixed in 1% osmium tetroxide in phosphate buffer (pH 7.4) at 40C for lI h, dehydrated in graded alcohols and propylene oxide and embedded in EMIX resin. Sections (0 5 ,tm) were stained with 1% toluidine blue in borax, and suitable areas selected for ultrathin sectioning. Grids were double stained with uranyl acetate and Reynolds' lead citrate and examined in a Philips 301 electron microscope.
The lymphocytic infiltrate was densest around the periphery of the neoplastic cell mass and in the surrounding connective tissue. In no specimen was all the surface covered with lymphocytes, and in some, such as prostatic adenocarcinoma, lymphocytes and tumour were infrequently in contact. Lymphocytes were also found within the tumour mass, most commonly in fibrous septae, but occasionally amongst groups of malignant cells.
Within the areas of densest lymphocyte aggregation was a population of blood vessels which were morphologically and cytochemically distinct from vessels elsewhere. Throughout the tissue examined, most of the vessels were lined by a flattened endothelium with uniformly staining spindle-shaped nuclei and scanty cytoplasm. The vessels within the lymphocytic infiltrate, in contrast, contained plump endothelial cells with large ovoid open or reticulated nuclei and abundant cytoplasm, which gave the cells a cuboidal appearance (Fig. 1) secondary lysosomes and multivesicular bodies, containing up to 20 vesicles in a dense matrix. Microfilaments were present toward the surfaces of the cell and occasional tight junctions were seen. The thickened PAS+ basement membrane was shown to be a composite zone consisting of vascular basement membrane, reticulin fibres and pericyte lattice. Lymphocytes within the vessel walls were situated in the inter-endothelial spaces, between the endothelial cells and the basement membrane, and within the layers of the basement membrane and pericyte lattice (Fig. 4) . In the latter, the lymphocytes were flattened circumferentially about the vessel. By contrast, the flattened endothelium had much less cytoplasm and far fewer organelles; particularly Golgi material, free ribosomes, dense bodies and rough endoplasmic reticulum. No lymphocytes were seen in the walls of vessels lined by these cells.
The evidence points to there being a population of blood vessels within the lymphocytic infiltrate around malignant neoplasms, which exhibit those structural and metabolic features of lymph-node HEV which are believed to reflect their specialized function. Furthermore they are not seen outside areas of heavy lymphocyte concentration.
Since their original description (Thome, 1898) lymphoid tissue HEV have been regarded as specialized microvascular structures. The occurrence of lymphocytes within their walls led investigators to conclude that these vessels were important in the transfer of cells from blood to tissue (Schumacher, 1899; Hummel, 1935) . selectively migrate from blood vessels to lymph nodes at this site (Gowans & Knight, 1964) .
The similarities between the vessels within the tumour lymphocytic infiltrate and lymph-node HEV, particularly their intimate association with lymphocytes and their absence from areas other than those of heavy lymphocyte aggregation, may well indicate a similar specialized function. Whilst the evidence for increased lymphocyte traffic into the infiltrate through the walls of these vessels is purely circumstantial, it is conceivable that they represent the route by which a significant number of lymphocytes enter the area around the tumour.
If, as has been proposed, a lymphocytic infiltrate around a neoplasm improves the prognosis, and these vessels represent the mechanism by which increased lymphocyte traffic into the tumour is achieved, their presence will beneficially influence the course of malignant disease. Under these circumstances, the factors controlling the development of the vessels and the mechanisms by which they initiate and regulate lymphocyte traffic assume considerable importance.
Unfortunately no useful parallel can be drawn from the development of lymphnode HEV. It has been shown that the plumpness of the endothelial cells is related to lymphocyte traffic into the tissue (Hummel, 1935) . But the initial stimulus to their formation is unknown. Equally little is known about the control of lymphocyte migration by the endothelial cells. Andrews et al. (1980) autoradiographically the production of a sulphated glycoconjugate by these cells, which they believe may be functionally related to the transport of lymphocytes from the blood to the lymph nodes. The plump endothelial cells of the HEV-like vessels, in the infiltrate about malignant tumours, have the organelles shown to be involved in the synthesis of the sulphated material, but its production has not been demonstrated.
Whilst lymphocyte infiltration is an important reaction to a carcinoma, the mechanism of cellular migration is poorly understood. Vascular specialization could be central to the control of lymphocyte traffic into the tumour, as it is elsewhere, and further investigation is needed to improve our understanding of its place in this response to malignant disease. This work was supported by a grant from Manclhester Central District Grants Committee.
